Abstract. This paper aims to present some operator inequalities for positive linear maps. These inequalities are refinements of the results presented by Xue in [J. Inequal. Appl. 2017:283, 2017.
Introduction
Throughout this article, let we reserve M and m for scalars and I for the identity operator. Other capital letters are used to denote the general elements of the C * -algebra B(H ) (with units) of all bounded linear operators acting on Hilbert space (H , ., . ). Let . denote operator norm. We write A 0 to means that the operator A is positive. [1] proved that the following operator inequality holds:
where
is called specht's ratio with h = M m . The inequality (1.1) can be regarded as a counterpart of the following well-known AM-GM inequality
Lin [2, (3. 3)] observed that
By inequalities (1.1) and (1.3), we can easily obtained the following inequality
Because Φ is order preserving then (1.4) implies that
For positive linear map Φ and A, B 0 . Ando [3] has proved the following inequality
Then, by (1.5) and (1.6), we have
Here, we want to mention that the generalized forms and refinements of some related inequalities one can see in [4] . It is well known that t s is operator monotone function for 0 s 1 and not so is t 2 , see [5] . Lin [2] observed that the inequalities (1.5) and (1.7) can be squared as follows:
Currently, Xue obtained more generalized and sharper forms of the reverse AM-GM inequality, for comprehensive study, the reader is referred to [7] . In this paper, in section 2, we will further refine the inequalities ( 
Main results
We need some useful lemmas to prove our main results of this paper.
LEMMA 2.1. [8] . Let A, B > 0 , then the following norm inequality holds:
LEMMA 2.2. [9] . If A > 0 and Φ be a positive unital linear map, then
Now, we prove the first main result of this paper in the following Theorem. 
Proof. The operator inequality (2.3) is equivalent to the following
By first case m A, B M+m 2 , we have
and
That is,
It is easy to show that ( Thus, from inequality (2.10), we obtain
By 2nd case
M+m 2
A, B M , we have
Similarly, we obtain
By third case m A M+m 2
B M , we have
Similarly, by last case m B M+m 2
A M and by the inequalities (2.1), (2.9) and (2.12), we have
This completes the proof. REMARK 2.4. By inequality (1.2), it is clear that Theorem 2.3 is a refinement of (1.11). REMARK 2.5. Since t s is operator monotone function for 0 s 1 , so, we can easily obtain refinement of (1.10) by taking power 
A, B M , then
Φ 2 A + B 2 + M + m 2 M A −1 + B −1 2 − (A −1 B −1 ) M + m 2 √ mM 2 Φ 2 (A B) ,(2.
B M , then
Φ 2 A + B 2 + M + m 2 mA −1 + MB −1 2 − (mA −1 MB −1 ) M + m 2 √ mM 2 Φ 2 (A B) ,(2.
A M , then
Proof. Inequality (2.15) is equivalent to the following
First we consider the case m A, B M+m 2 and compute
2.314 and (2.11), we have
Similarly, by 2nd case and (2.11), we have
Now, consider third case m A M+m 2
B M and compute
Similarly, by last case m B M+m 2 A M and by the inequalities (2.1),(2.2), (2.9) and (2.12), we have
This completes the proof. REMARK 2.7. Obviously, Theorem 2.6 is refinement of (1.12). By (1.3) and Theorem 2.6, we obtain the following refinement of the inequality (1.14) 
A, B M , then
Proof. Inequality (2.22) is equivalent to the following 
